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!MMUNIZATION IN THE PERICARDIAL CAVITY: 
A CONTRIBUTION TO TEH STUDY OF LOCAL IMMUNITY 
by 
MASAHIRO SAKAI 
From th巴 2ndSurgical Division, Kyoto University Medical School 
(Director: Prof. Dr. YAsU~IASA AoYAGI) 
To determine the effective route of immunizing the pericardial cavity against 
~taphylococci, we compared local immunization with general immunization. 
Rabbits were used as test animals. 
I. Concerning local immunization: 
Following. the operative inoculation of cocto-immunogen prepared from staphylo-
coccus pyogenes aureus into the pericardial cavity, the opsoninresponse of the serum 
and of extracts of the peri-and epicardium to these staphylococci was quantitatively 
measured. 
Opsonins in the peri and epicardium rose rapidly to a maximum after 24 hours, 
then slowly decreased and this localised immunity was associated with humoral imm-
unity, as evidenced by the appearance of specific antibody in the blood, which after 
a negative phase of 48 hours, increased to a maximum on the 12th day and comp-
letely subsided after 28 days. 
On the 28th day after intrapericardial inoculation, 0.2 cc of the vaccine prepared 
from the causative ~tphylococcus was inoculated intravenously. The aim of this proc-
edure was to imitate hematogenous infection with staphylococcus. Following this 
second stimulus the local opsoninproduction in the epicardium was more rapid and 
copious than following the primary stimulus. The opsoninresponse in the pericardi-
um, contrary to the epicardium, was les marked and sometimes absent. 
when the second stimulus was given by the. intrapericardial route, the local pro-
duction of opsonins in the peri-and epicardium was more marked, that is more 
rapid and copious than following the first stimulus. 
I. Concerning general immunization: 
The amount of opsoninproduction in the sera and in extracts of peri-and epica-
rdium of the rabbits immunized by the intravenous route was measured. 
Opsonins in the epicardium, though few, rose promptly and lasted for about 7 days 
and the opsoninproduction in the serum rose rapidly to a maximum on the 8 th day. 
ひ／henthe second stimulus was given intravenously, the opsonin production in the 
epicardium only was conspicuous, and when it was given by the intrapericardial 
route, that in the peri-and epicardi um was copius, but les than in the case of 
local immunization. 
Conclusion 
To protect the p巴ricadialcavity from staphylococcal infection, that is. to immunize 
both the peri-and epicardium, the local administration of immu~ogen in'to the cavity 





































































家＼兎＼呑；ぽ組＼織名｜｜ 且曲 清［心 膜 心外膜
No. I 0.98 1.08 1.03 
No. 8 1.06 1.14 1.11 
No. 32 0.92 1.08 1.03 
No. 54 1.02 1.12 1.10 
No. 17 I.05 1.21 1.23 
No. 58 1.04 1.12、 1.06 
No. 9 1.08 1.02 1.04 
No. 42 1.11 1.21 1.13 
No. 13 I.09 1.15 1.12 
No. 38 1.02 1.12 1.07 
No. 21 1.11 1.24 1.15 
No. 46 0.94 1.23 1.18 
No. 25 I.03 1.16 1.15 
No. 50 1.02 1.07 0.96 










＼ コタチゲl I I I I I 
~＂.／：完封 0.3cc I 0.5cc I 0.7α ｜ 1.0cc I 1.5cc I 2.0cc 
組総名~＇－－ 1 I I I I I 
血清 I0.96 I o.94 I o.97 I o.93 I o.98 I 0.91 
心膜I1.95 I 2.24 I 2.81 I 2.33 I 1.75 I i.2s 



















~ 2.4 ニン値の時間的 2
推移 会2.2.
実験方法 } 2.0 
試獣 3頭を以~ 1.8 , 
て 1群とする10値 1.6
群を作成し各群 1.4 
のうち 1頭に対 1.2 
！照として無処 I1.0 













































































































組織名！ I I ._ I血清 l心膜｜心外膜
経過時間＼＼｜ ｜ ｜ 
12時間 I o.94 
~~時間 .I 0.88 
48時間 I o.96 
3 日 I 1.03 
4 日 I 1.12 
5 日 I 1.25 
6 日 I 1.35 
7 日 I 1.48 
8 日 I 1.54 
9 日 I 1.59 
1 0日 I 1.81 
~ ~日 I L_86 
I 4日 I 1.75 
1 5日 I 1.65 
1 6日 I 1.65 
1 8日 I 1.25 
2 0日 I 1.12 
2 4日 I 1.14 
































2. 心外膜オプ ソz ン値は心膜に比べて高く24時間
目で最高1.43に達し， 10日目で正常に復帰した．
3. 血清オプソ＝ノは48時間までは陰性期を示すが


















12時間 0.86 1.23 
？~時間 0.89 1.17 1.43 
49時間 0.96 1.16 1.39 
3 日 1.08 1.17 1.31 
4 日 1.15 
5 日 1.37 1.17 1.28 
6 日 1.45 
7 日 1.61 1.06 1.15 
8 日 1.67 
9 日 1.88 
1・”’
1 0日 1.46 0.99 1.00 
1 2日 1.64 
1 4日 1.59 
1 5日 1.63 0.98 0.99 
1 6日 1.45 
1 8日 1.03 
2 0日 1.19 1.01 1.01 
2 4日 1.01 
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経＼過＼時間純綿＼判J血 膜 I.c, lJト
、
6時間 1.07 1.01 1.41 
12時間 1.25 1.09 1.51 
18時間 1.20 1.24 2.02 
24時間 1.29 1.32 2.69 
48時間 1.32 1.32 2.52 
3 日 1.35 1.29 1.79 
5 日 1.38 1.18 1.53 
I 7 日 1.22 I.I I 1.51 
I 5 日 1.19 1.08 1. ll 
3.0 
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経過時間＼＼） ｜ ｜ ｜ ！ 
6時間 I0.91 o.93: 0.9i 1.071 o.981 i.oz 
12時間＇ 0.82. 0.89 0.83 0.841 1.01 0.95 
18時間 Ii.01 0.82 0.91 o.941 i.021 1.08 
24時間 I 0.87 0.86. 0.96 0.9判 1.151 1.28 
48時間 I o.9o' 1.06! i.2s1 1.os1 u 1 uo 
5 : i :: ::: :1 :1 :1 3 I 
7 日 Ii.o~ J.04 1.09 1.091 0.941 0.95 
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第8表黄色プドウ球菌コタチゲy経耳静脈性免
疫家兎に於ける28日日経静脈性同名既往反感





組織名｜ I I ＼；｜血清｜心膜｜心外膜




























































6時間｜ i.01 I 1.09 I i.03 
12時間 ｜ 1.32 I !.44 I 1.31 
18時間｜ i.21 I t.49 I t.33 
24時間 ｜ t.29 I t.26 I 1.36 
4 8時間 I t.23 I t.32 I t.33 
3 日 I 1.28 I 1.23 I 1.27 
5 日 I t.so I 1.14 I 1.18 
7 日 I 1.57 I 1.14 I 1.11 




















































=0.20: 0.46=.1 : 2 
心膜；二一於ては心膜腔免疫：経静脈免疫







=0.22 : 0.48宇1: 2 
心膜に於ては心膜腿免疫：経静脈免疫
= 1.45 : 0.11宇7:0.5 
心外膜に於ては心膜院免疫：経静脈免疫
= 1.41 : 0.08宇7: 0.4 
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静脈内戸市 i.22I J.02 I 0.20 I 1 
｜心膜 1.32I o.86 I 0.46 i 2 
染 ｜心外膜 2.69i 0.96 ' 1.73 8 
i !; !.31 I I.09. ! o 22 I 1 心膜腔 ｝ 川 ! i i 
！心膜 2.s.6I us r 1.45 , 1 
内感染｜心外膜 2.69I 1.28 r 1.41 1 7 
静脈内｜血清I1.64 I 21.0 I 0.46 I 2 
｜心閥 81.lI 20.8 I o.32 I 1.5 
染｜心外膜I81.6 I 60.9. I o.66 I 3 
I i!,c: 1.57 I 1.09 I 0.48 I 2 I ~＝~ ;: I : ~I : ~I : ｜心 E比 t.26I 1.15 I 0.11 I o.s 
内感染 ；心外膜 1.36 I J.28 I o田｜ 4 
｜ ｜心膜間終静岡
切 l Ii &I免疫｜心膜腔免疫：経静
感染名 ！組織名｜宮E ~1:1獲作｜？？語宰狼符兎疫最
｜ ｜免疫矧疫免泣｜ υ ん『ニ
経静脈 ｜血清I0.20 : o.46 = 1 
：心膜 I0.46 : o.32= 2 
染 ｜心外膜 I1.73・0.66= 8 
心膜腔 ！血清I0.22 0.48 = 
｜心膜 I1.45 : 0.11 = 
染 ｜心外膜 I1.41 : 0.8 = 
2 = 0.5 : 1 
1.5=1.3 : 1 
3 = 2.7 : 1
2 = 0.5 : 1 
0.5=14:1 
0.4=17.5:1 
我々は家兎を使用しての実験結果から心膜腔の感染
を予防する，（）＇味 ，予め免疫操作を行う とするならば，
免疫元を静脈内（全身性）に注射するよりも，心膜腔内
に注射する方が，惑かに有効であることを立証した．
木研究u.文部省科学研究費の補助を受げた事を附認
4 しで謝意を表す二．
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